
MIXING VECTOR (MV) & BINAURAL (IPD/ILD) CUES
• With the sparsity assumption, only one source is active at each T-F point of the mixture (with its corresponding MV being a 

column of the mixing matrix or filter).

• In the T-F domain after normalization:
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INTRODUCTION

 Stereo sound source segregation is needed for better 

speech based HCI, e.g. ASR and hearing aid 

performance.

 To deal with underdetermined cases, when the number 

of microphones is smaller than that of sources, the 

signals are transformed into time-frequency (T-F) 

domain where the speech signals become sparse and 

the sources can be separated using T-F masks.

 In the sparse domain the mixing matrix in ICA method 

reduces to a mixing vector (MV), estimated by 

clustering the observations.

 Interaural level difference (ILD) and interaural phase 

difference (IPD) also  generate corresponding T-F 

masks. 

 CASA approaches degrade at closely spaced sources 

[1].

 BSS techniques fail in high reverberation [2].
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ABSTRACT

Reverberant speech source separation has been 

addressed with two major approaches:

1- Blind source separation (BSS) using statistical 

properties of the mixed signals. 

2- Computational auditory scene analysis (CASA) 

inspired by human audition using monaural and binaural 

cues. 

These two approaches are studied and compared.
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CONCLUSION
 Closely spaced sources: The MV models 

are more distinct compared to IPD & ILD.

 Binaural cues & especially IPD are more 

robust to reverberation while MVs are 

robust to additive noise.
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HIGH REVERBERATION
 We also examined the effect of two types 

of noise on the cues. 

 Deviation from the original source model 

is measured based on  Kullback-Leibler

(KL) divergence.

CLOSELY SPACED SOURCES     
 In order to compare the MV models with binaural cues, the model distributions 

of cues at extreme conditions (e.g. when the sources are close to each other) 

are illustrated using equal probability contours.


